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122 
calculated Raman spectra 
122 
fluid mixtures 
equation of state H,—H,O 
560 
force constants 
vibrational, computation 407 


G 


garnet group 
almandine 264 
CdGeO, garnet 435 
magnetic structure 264 
nuclear gamma ray 
resonance 264 
germanate 
CaAl,Ge,0, feldspar 235 
CdGeO, 435 
Gibbs-Duhem integration 
ternary 429 
grunerite Fe,Sig0,,(OH), 
cf. amphibole group 


H 


halite NaCl 
bonding 308 
high pressure transition 308 
quantum calculation 308 
surfaces 308 
heat capacity 
bertrandite 205 
beryl 205 
bromellite 205 
chrysoberyl 205 
corundum 225 
euclase 205 
ilmenite-type MgSiO, 225 
olivine 499 
phenakite 205 
high pressure 
antiferromagnetic phase 
transition fayalite 341 
CdGeO, 435 
chrysoberyl 13 
infrared spectra 345 
nuclear gamma ray 
resonance 341 
olivine 13 
phase transition 308 
rocksalt 308 
zincblende 308 
hybridization 
bonding tetrahedral 
oxyanions 373 
hydrotalcite 


(Mg3Al(OH) 2 H,O0 


anion partitioning 377 
Raman spectra 377 
solid solutions 377 

hydroacid molecules 
bond length 327 
bond strength 327 

hydroxyl groups 
danburite 441 
humite 461 
labradorite 441 
olivine 461 


ilmenite type 
calorimetry 435 
CdGeO, 435 
crystal structure 101 
elasticity 101 
MgSiO, 101, 225 
phase transitions 435 
potential energy model 101 


thermodynamic properties 
225 
ilvaite CaFe}?Fe*?* 
(SiO,).(OH) 
electron hopping 355 
intervalence charge transfer 
151,355 
magnetic anisotropy 151 
magnetic structure 151 
phase transition 
crystallographic 151 
phase transition magnetic 
151 
rotation of molar 
susceptibility 151 
incommensurate structure 
melilite 26 
infrared absorption (IR) 
spectra 
cf. also far infrared spectra 
bertrandite 205 
beryl 205 
bromellite 205 
calculation 67, 80, 122, 542 
chrysoberyl 205 
cristobalite 527 
danburite 441 
diaplectic anorthite glass 345 
euclase 205 
fayalite 499 
feldspar 122, 441 
forsterite 499 
high pressure 345 
humite 461 
hydroxyl groups 441, 461 
lithium silicates 542 
_ melilite 122 
Na silicates 542 
olivine 461, 499 
phenakite 205 
polarized 441 
pyroxenes 122 
quartz 527 
rankinite 542 
shape effects 527 
thortveitite 542 
tridymite 122 
interatomic potential 
ionic crystals 401 
quantum calculations 401 
intergrowth structure 
chalcedony 249 
flint 249 
opal 249 
intermolecular interaction 414 
internal reduction 
(Mg,Ni)O 238 


K 


kinetics 
cation ordering tremolite 521 
transport (Mg,Ni)O 238 


L 


Landau theory 
phase transitions anorthite 
181 
phase transitions cordierite 
455 


lattice dynamics 


bromellite 294 
CaSiO; perovskite 2 
copper complexes 258 
corundum 294 
MgSiO perovskite 2 
periclase 294 

quartz 294 

rutile 294 

stishovite 294 


lattice vibration 


Mg,GeO, olivine, spinel 473 


lazulite MgAl,(PO,)2(OH). 


intervalence charge transfer 
94 
optical spectra 94 


Li silicates 


vibrational spectra 542 


magnesiowiistite (Mg,Fe)O 


activity-composition relation 
492 
emf-measurement 492 


magnetic ordering 


fayalite high pressure 341 


magnetic properties 


babingtonite 94 
fayalite 341 

Fe,0; 118 
grunerite 36 
ilvaite 151 
rockbridgeite 94 
small particles 533 
spinel 533 


magnetic structure 


almandine 264 
grunerite 36 
ilvaite 151 


magnetite Fe,0, 


electron delocalization 355 

electron hopping 355 

metal-metal charge transfer 
355 

titanomagnetite 533 


melilite (Ca,Na).(Mg,Fe,Al) 


(Si,Al),0, 

akermanite-ferroakermanite 
26 

calculated infrared spectra 
122 

calculated Raman spectra 
122 

electron diffraction 26 

incommensurate phase 26 

nuclear gamma ray 
resonance 26 

phase transition 26 


metal-metal bonding 


tetrahedrite 485 


metal-metal charge transfer 


MO theory 355 


mica group 


biotite 45, 270, 276 
dehydrogenation 270 
electron energy-loss 
spectroscopy 45 
nuclear gamma ray 
resonance 270, 276 
oxidation 270 


| 
q 


oxybiotite 270 
structural misfit 276 
Ti oxidation state 45 
microcline K AlSi,O, 
Al,Si ordering 281 
microstructure 
chalcedony 249 
clinopyroxene 514 
modulated structure 
cordierite 446, 455 
cf. incommensurate structure 
molecular cluster calculation 
quantum mechanical 
potential surfaces 107 
silicates 107 
molecular orbital (MO) theory 
electron delocalization 355 
electron hopping 355 
Fe—Ti charge transfer 364 
ilvaite 355 
magnetite 355 
metal-metal charge transfer 
355 
optical spectra 364 
molecular shapes 
AB, molecules 389 
molecular structure 
computation 407 
metal halides 413 
sulfones 413 
montmorillonite group 
ferrimagnetic Fe-oxide 118 
nontronite 118 
nuclear gamma ray 
resonance 118 
morphology 
internal reduction (Mg,Ni)O 
238 
Mossbauer spectroscopy 
cf. nuclear gamma ray 
resonance (NGR) 


N 


Na silicates 
vibrational spectra 542 
neutron diffraction 
grunerite 36 
normal-coordinate 
calculation of vibrational 
spectra 67, 80, 122 
nuclear gamma ray resonance 
(NGR) 
almandine 264 
antiferromagnetic transition 
341 
biotite 270, 276 
fayalite 341 
ferrimagnetic Fe oxide 118 
high pressure 341 
melilites, Fe?* 26 
oxybiotite 270 
small particles 533 
spinel 533 
titanomagnetite 533 
nuclear quadrupole resonance 
(NQR) 
chalcocite 258 
chalcopyrite 258 
cubanite 258 


skinnerite 258 
wittichenite 258 


oO 


olivine group 
antiferromagnetic transition, 
pressure 341 
backscattered electron image 
245 
band assignment 499 
cation distribution 156, 368 
conductivity 156 
deformation 461 
dislocation 245 
elastic properties 13 
electron channelling 368 
fayalite 341 
heat capacity 499 
hydroxyl groups 461 
infrared spectroscopy 461, 
499 
lattice vibrations 473 
Mg,GeO, 473 
optical absorption spectra 
387 
scanning electron microscopy 
245 
Seebeck effect 156 
spinel transition 473 
opal SiO,-nH,O0 
defects 249 
intergrowth structure 249 
optical absorption spectra 
babingtonite 94 
band intensities 163 
euclase 94 
fayalite 387 
Fe—Ti charge transfer 364 
intervalence charge transfer 
94, 163 
lazulite 94 
orthopyroxene 482, 483 
rockbridgeite 94 
spin-forbidden spectrum 482, 
483 
tourmaline 163 
optical properties 
predicted by point-dipole 
model 177 
order-disorder 
by atom location by 
channelling enhanced 
microanalysis 281, 368 
by conductivity — Seebeck 
effect 156 
by convergent beam electron 
diffraction 281 
cordierite: Si,Al 446 
cooling rate 521 
kinetics 521 
Mg,GeO,:Mg,Ge 473 
microcline: Si,Al 281 
olivine 156, 368 
orthoclase: Si,Al 281 
sanidine: Si,Al 281 
spinel group 156 
tremolite: Mg,Fe 521 
orthoclase KAISi;0O, 
Si,Al order 281 


oxidation 
activation energy 270 
biotite 270 
dehydrogenation 270 
transition state biotite 270 
oxidation state 
Ti by electron energy-loss 
spectroscopy 45 
Ti in biotite, hornblende 45 


ly 


pentlandite Fe, ;Ni, 
enthalpy 52 
periclase MgO 
elastic constants 294 
equation of state 294 
lattice dynamics 294 
perovskite type 
calorimetry 435 
CaSiO, 2 
CdGeO, 435 
crystal structure 101, 350 
elasticity 101 
electron gas model 2 
equation of state 2, 350 
lattice dynamics 2 
MgSiO, 2, 101, 350 
phase transition 435 
potential energy model 101 
phase transition 
anorthite 181, 188 
antiferromagnetic- 
paramagnetic 341 
CdGeO, 435 
coesite 58 
cordierite 446, 455 
elastic energy 455 
fayalite 341 
germanates 435 
garnet-ilmenite type CdGeO, 
435 
high pressures 308, 341, 435 
ilmenite-perovskite type 
CdGeO, 435 
ilvaite 151 
Landau theory 455 
magnetic 151 
melilite 26 
Mg,GeO, 473 
modulated phases 26, 455 
olivine-spinel 473 
plagioclase 181, 189 
pyroxene-ilmenite type 
MgSiO, 225 
pyroxenoid-garnet type 
CdGeO; 435 
quantum calculation 308 
quartz 58 
rocksalt 308 
stishovite 58 
zincblende 308 
phenakite Be,SiO, 
crystal chemistry 426 
equation of state 426 
heat capacity 205 
high-temperature structure 
426 
infrared spectrum 205 
Raman spectrum 205 
thermal expansion 426 


plagioclase 
anorthite 181, 189, 345 
diaplectic glass 345 
infrared spectra 441 
labradorite 441 
Landau theory 181 
lattice parameters 189 
OH groups 441 
phase transformations 181, 
189 
shock effects 345 
spontaneous strain 189 
point dipole model 
applications to refractive 
index calculations 177 
polarizability 
electronic 177 
potential energy model 
ilmenite-type MgSiO, 101 
perovskite-type MgSiO, 101 
potential surfaces 
by quantum mechanics 108 
molecular clusters 107 
pseudoatom refinement method 
stishovite 139 
pseudopotential 
quantum calculations 308 
pyrite FeS, 
enthalpy 52 
pyroxene group 
clinopyroxenes 514 
crystal structure 21, 514 
diopside 21 
infrared spectra 122 
jadeite 21, 122 
microstructures 514 
optical absorption spectra 
482, 483 
orthopyroxene 482, 483 
Raman spectra 122 
residual! electron density 514 
spodumene 122 
transformation ilmenite-type 
MgsSiO, 225 
X-ray spectra (Ca) 21 
pyroxenoid group 
transformation garnet-type 
CdGeO, 435 
pyrrhotite Fe, _,S 
enthalpy 52 


Q 


quantum calculations 
bonding 308, 315, 320 
charge density 315 
defect structures 303, 315, 
401 
high pressure transitions 308 
ionic crystals 401 
surfaces 308 
quantum mechanics 
potential surfaces 107 
molecular clusters 107 
quartz SiO, 
amethyst 383 
defects 249 
elastic properties 294 
equation of state 58, 294 
infrared spectra 527 
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VIII 


intergrowth structure 249 
lattice dynamics 294 

phase transformation 58 
shock effects 383 
thermodynamic properties 58 
thermoluminescence 383 


radiation damage 
zircon 197 
Raman spectra 
bertrandite 205 
beryl 205 
bromellite 205 
calculation 67, 80, 122, 533 
chrysoberyl 205 
euclase 205 
hydrotalcite 377 
Li silicates 542 
melilite 122 
Mg,GeO, spinel 473 
Na silicates 542 
phenakite 205 
pyroxenes 122 
rankinite 542 
thortveitite 542 
tridymite 122 
rankinite Ca,Si,O, 
vibrational spectra 542 
relaxation 
553 
electron paramagnetic 
resonance 553 
Fe?* 553 
local 553 
residual electron density 
clinopyroxenes 514 
rockbridgeite 
(Fe,Mn)Fe,(PO,)3(OH)s 
intervalence charge transfer 
94 
magnetic properties 94 
optical absorption spectra 94 
rutile group 
elastic properties 294 
equation of state 294 
lattice dynamics 294 


sanidine KAISi;O, 
Al,Si order 281 

Seebeck effect 
cation distribution from 156 
olivine 156 


spinel 156 
shape effect 
infrared spectra 527 
shock effects 
amethyst 383 
plagioclase 345 
quartz 383 
thermoluminescence 383 
skinnerite Cu,SbS, 
nuclear quadrupole 
resonance 258 
solid solution thermodynamics 
magnesiowiistite 492 
spin canting 
grunerite 36 
spin-forbidden bands 
orthopyroxene 482, 483 
spinel group 
cation deficient 533 
cation distribution 156 
lattice vibrations 473 
magnetic properties 533 
Mg,GeO, 473 
nuclear gamma ray 
resonance 533 
order-disorder 473 
phase transition 473 
Raman spectra 473 
Seebeck effect 156 
thermodynamic properties 
473 
stishovite SiO, 
bonding 139 
elasticity 294 
equation of state 58, 294 
lattice dynamics 294 
phase transition 58 
structure 139 
thermodynamic properties 58 
structure 
molecular, computation 407 
molecular, metal halides 413 
superposition model 
electron paramagnetic 
resonance 553 
surface 
quantum calculation 308 
surface structure 
defects 396 
electronic 396 
oxides 396 
sylvite KCl 
anharmonicity 332 
elasticity 332 
equation of state 332 


tetrahedrite (Cu,Fe), .Sb,S, 


electronic structure 485 
metal-metal bonding 485 


thermal expansion 


chrysoberyl 426 
phenakite 426 


thermodynamic properties 


anorthite 181 
CdGeO, 435 
coesite 58 

H, 560 

H,0 560 
H,—H,0 fluid mixtures 560 
Landau theory 181 
Mg,GeO, 473 
olivine 473 
pentlandite 52 
plagioclase 181 
pyrite 52 
pyrrhotite 52 
quartz 58 

spinel 473 
stishovite 58 
vaesite 52 

violarite 52 


thermoluminescence (TL) 


amethyst 383 
quartz 383 
shock effects 383 


thortveitite (Sc, Y),Si,0, 


vibrational spectra 542 


titanium 


oxidation state in biotite, 
hornblende 45 


tourmaline 


elastic properties 172 

ferric iron 163 

intervalence charge transfer 
163 

optical spectra 163 


tremolite 


cf. amphibole group 


tridymite SiO, 


defects 249 

infrared spectrum 122 
intergrowth structure 249 
Raman spectrum 122 


vaesite NiS, 


enthalpy 52 


vibrational spectra 


calculation 67, 80, 122, 407, 
533 
cf. infrared spectra, Raman 
spectra 
violarite Ni,FeS, 
enthalpy 52 


Ww 


water 
equation of state 560 
in danburite 441 
in olivine 461 
in plagioclase 441 
wittichenite Cu; BiS, 
nuclear quadrupole 
resonance 258 
wistite FeO 
bonding 303 
defects 303 
quantum calculations 303 
cf. magnesiowiistite 
wiistite-type 
internal reduction 238 
(Mg,Ni)O 238 
morphology 238 
point defects 238 
transport kinetics 238 


xX 


X-ray spectra 
diopside 21 
jadeite 21 
XANES 21 


Z 


zeolite 
scolecite 553 
zincblende ZnS 
bonding 308 
high pressure transition 308 
quantum calculation 308 
surface 308 
zircon ZrSiO, 
defects 197 
electron microscopy 197 
fission tracks 197 
radiation damage 197 
ZrO, 
bonding 303 
defect structure 303 
quantum calculations 303 
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